Expression of human 21-hydroxylase (P450c21) in bacterial and mammalian cells: a system to characterize normal and mutant enzymes.
Cytochrome P450c21 (steroid 21-hydroxylase) is a key enzyme in the synthesis of cortisol, whose deficiency is the cause of a common genetic disease, congenital adrenal hyperplasia. We have expressed P450c21 (steroid 21-hydroxylase) in E. coli and mammalian cells. In E. coli, P450c21 cDNA was cloned into a T7 expression vector to produce a large amount of P450c21 fusion protein, which enabled antiserum production. In mammalian cells, a plasmid containing full-length P450c21 cDNA (phc21) was constructed and transfected into COS-1 cells to produce active P450c21, which was detected by immunoblotting and 21-hydroxylase activity assay. This system was used to assay mutations involved in the disease. Ile172 of phc21 corresponding to the site of mutation in some cases of the disease was mutagenized to become Asn, Leu, His, or Gln. Mutant as well as normal P450c21 was produced when their cDNAs were transfected into COS-1 cells. The mutant proteins, however, had greatly reduced 21-hydroxylase activities. Therefore, missense mutation at Ile172 resulted in inactivation of the enzyme, but not in repression of enzyme synthesis. The Leu for Ile substitution at amino acid 172 did not result in partial restoration of enzymatic activity, indicating that hydrophobicity at this residue may not play a role in its function.